t h H a r m o n i s a t i o n C o n f e r e n c e G a r m i s c h -P a r t e n k i r c h e n
9 t h H a r m o n i s a t i o n C o n f e r e n c e G a r m i s c h -P a r t e n k i r c h e n Recording of speed profiles and position tracking
• The speed (km/h), and position (lat-lon coordinates) are recorded using one or two GPS receivers and an optical speed meter.
• Together with the actual power demand of the vehicle, the speed profiles are used as input for the emission model (VeTESS)
• From the registered positions, the distance travelled (m) from the starting point is calculated
Harmo 9, 1-4 June 2004 9 t h H a r m o n i s a t i o n C o n f e r e n c e G a r m i s c h -P a r t e n k i r c h e n • Calculation of transient emissions for a specific vehicle or engine: it includes the rapidly changing demands placed on the engine, an area that has proved an obstacle to accurate simulations in the past.
• The VeTESS model calculates the emissions per second for CO 2 , CO, NO x , THC and PM for specific traffic situations, using the speed profiles and associated accelerations as input.
• In this way VeTESS looks at the actual fuel consumption and pollution generated on a specific duty cycle.
t h H a r m o n i s a t i o n C o n f e r e n c e G a r m i s c h -P a r t e n k i r c h e n Emission calculation
VeTESS simulation results for specific driving patterns 9 t h H a r m o n i s a t i o n C o n f e r e n c e G a r m i s c h -P a r t e n k i r c h e n Emission allocation
• The emissions calculated per second are allocated to the selected route. The GPS data are converted from lat-lon coordinates to Lambert coordinates (km).
• GPS reading accuracy varies between 0.5 to 20 m (due to wall reflections) and the accuracy of the speed meter is 1%, thus a corrective filtering is needed in order to represent the distance travelled correctly on the routing map.
• The digital routing map is derived from high quality land register maps. By dividing the emissions per second through the actual speed, the emissions per meter can be obtained. 
t h H a r m o n i s a t i o n C o n f e r e n c e G a r m i s c h -P a r t e n k i r c h e n Emission integration
• Up to now, we have been working with the emissions of a single car for a single speed profile.
• The emissions per meter calculated by VeTESS are averaged for a number of speed tracks in order to obtain a more general driving pattern for the selected track. In this way the effect of arbitrary stand stills (e.g. due to traffic lights) is smoothened.
• The emissions per meter are then integrated over a distance of 75 meter to obtain a sliding average, revealing the density of emission peaks from the original recordings and making the input more suitable for air pollution calculations in a street canyon. 9 t h H a r m o n i s a t i o n C o n f e r e n c e G a r m i s c h -P a r t e n k i r c h e n Emission integration
• A next integration step is the extension of the emissions from a specific vehicle to emissions from a representative fleet by combining the emission from a number of representative cars.
• A final integration step relates the actual measured emissions with emissions at any particular time of the day. This can be obtained by measuring or modelling the hourly variations in traffic flow or traffic intensity at various locations on the selected track for the selected period of time (e.g. one year). • As an example of the outcome of the methodology we show NOx concentrations for 6 different fleet composition scenario's.
• These fleets are composed of combinations of 5 vehicle types for which speed profiles have been measured and emissions have been calculated using VeTESS.
Harmo 9, 1-4 June 2004 9 t h H a r m o n i s a t i o n C o n f e r e n c e G a r m i s c h -P a r t e n k i r c h e n N EMI-Graph @ Vito-Mol DECADE 9 t h H a r m o n i s a t i o n C o n f e r e n c e G a r m i s c h -P a r t e n k i r c h e n Scenario 6: the total van load is transported by City Trucks 9 t h H a r m o n i s a t i o n C o n f e r e n c e G a r m i s c h -P a r t e n k i r c h e n Calculation assumptions
• No background concentrations were taken into account in this demonstration case.
• Receptors were placed every 25 meters along the Antwerp track, at a height of 1.5 m above the ground. This gives 180 receptors.
• For each receptor, a street canyon description (street geometry, orientation, traffic density, building height, emissions) is generated as required by OSPM.
• Hourly meteorological data of the year 1998 measured along the Zwijndrecht meteorological tower were used
• Traffic data from the Antwerp traffic flow model provide the number of cars during peak hour. 
